Role of ascorbic acid in procollagen expression and secretion by human intestinal smooth muscle cells.
The role of ascorbate in the production and secretion of procollagen by human intestinal smooth muscle cells and the conditions in culture for optimal ascorbate bioefficacy were studied. Procollagen synthesis and secretion were determined by the incubation of cells with L-[5-3H]proline, and the quantitation of radiolabelled procollagen bands in the cell layer and the culture medium by polyacrylamide slab gel electrophoresis and densitometry. When cells were cultured without ascorbate in the culture medium, procollagen secretion into the medium was 75% less than in cells receiving fresh ascorbate daily. In the cell layer, in contrast, procollagen accumulation was fourfold greater in the scorbutic cells than in the ascorbate-replete cells. These findings contrasted with those in a control line of scorbutic human dermal fibroblasts in which a 95% decrease in procollagen secretion was not associated with any procollagen accumulation in the cells. In the intestinal smooth muscle cells, the absence of ascorbate resulted in a 25 and 50% decrease in steady-state levels of procollagen I and III mRNA, respectively, compared to a 40 and 75% decrease in fibroblasts. Heat inactivation of the serum in the culture medium augmented the promotion of procollagen secretion by ascorbate two- to fourfold. L-ascorbate phosphate did not increase the activity of L-ascorbate when replaced in medium either daily or every 4 days, and its efficacy was not augmented by serum heat inactivation. The changing of culture medium induced collagen secretion in the absence of ascorbate, but this process was markedly enhanced by ascorbate and induced a transient decrease in the steady-state levels of both procollagen and nonprocollagen mRNAs. The predominant action of L-ascorbate on HISM cells in vitro is to promote procollagen secretion and not procollagen synthesis. L-ascorbate-phosphate is not an adequate substitute for L-ascorbate in this cell line.